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[001] TRANSMISSION DEVICE AND METHOD FOR CONTROLLING 

AND REGULATING A TRANSMISSION DEVICE 



[002] This application is a national stage completion of PCT/EP2004/01 1 028 filed 

October 2, 2004 which claims priority from German Application Serial 
No. 103 48 959.2 filed October 22. 2003. «• 

<©• 

[003] FIELD OF THE INVENTION 

[004] The invention concerns a transmission device of the type defined i n more <• 

deta il i n the preamb l e of c l a i m 1 , a method for controlling and regulating a 
transmission device with the character i stics of the preamb l e of c l a i m 13, and a <- 
drive train of a vehicle of the type def i ned in more deta il in the preamble of <• 
c l aim 17 . 



[005] BACKGROUND OF THE INVENTION «- 

[006] In vehicles known from the prior art, transmission devices are arranged 

between a power aggregate and a drive output, in order to enable various 
operating conditions such as driving forward, driving in reverse and thrust and 
traction operation. During this, the drive torque of the engine is applied to the front 
axle in front-wheel-drive vehicles, to the rear axle in rear-wheel-drive vehicles, and 
in the case of all-wheel-drive vehicles to two or more of the axles of the all-wheel- 
drive vehicle with various set degrees of distribution. 

[007] In such vehicles, a main transmission is arranged between the drive engine 

and the driven vehicle axles by way of which various gear ratios can be engaged. 
This takes into account the manner in which a drive engine made as an internal 
combustion engine delivers its torque or power as a function of speed. Such main 
transmissions are made as manual shift transmissions, sequential automatic 
transmissions or even continuously variable automatic transmissions. 

[008] To be able to distribute the torque delivered by the power aggregate to 

several driven vehicle axles in the longitudinal direction of a vehicle, in the power 
flow of a drive train transmission devices or longitudinal distributor transmissions 
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are connected downstream from the main transmission described above. 
These being designed as separate structural units, being integrated in the main 
transmission or being made as so-termed hang-on systems on the main 
transmission. 

[009] Furthermore, provision is also made for distributing the drive torque 

delivered to a driven vehicle axle between the two drive wheels of that vehicle axle 
so that the drive wheels of a driven vehicle axle can be driven at different speeds 
independently of one another in accordance with the different path lengths of the 
left and right steering tracks, whereby the drive torque can be distributed to the two 
drive wheels symmetrically and thus free of any yaw torque component. 

[010] The structural type of differentials conventionally used in practice are 

so-termed bevel gear differentials, spur gear differentials of planetary design or 
even worm gear differentials. Spur gear differentials, in particular, are mostly used 
as longitudinal differentials because of the possibility of unsymmetrical torque 
distribution. At present, bevel gear differentials are standard for transverse 
equalization in vehicles and worm gear differentials are used both for longitudinal 
and for transverse distribution. 

[01 1] However, these two advantages are offset by the drawback that because 

of the equalizing action of a differential, the propulsive forces that can be 
transferred to the road by two drive wheels of a vehicle axle or from two or more 
driving axles is determined in each case by the lower or lowest transferable drive 
torque of the two drive wheels or driving axles. This means that when, for 
example, a drive wheel resting on smooth ice skids, no torque higher than that of 
the skidding drive wheel can be supplied to the other drive wheel, even when the 
latter is on ground that it could grip. In such a driving situation, the vehicle might 
disadvantageously not be able to start off because of the equalizing action of a 
differential, which allows a difference of speed between two drive output shafts of 
the differential. 

[012] Accordingly in practice, it has become customary to prevent equalization 

movement of a differential by suitable means in the event of critical driving 
situations. This is done, for example, by a differential lock, known as such, which 
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can be actuated manually or automatically by mechanical, magnetic, pneumatic 
or hydraulic means and which fully prevents any equalization movement by 
blocking the differential. 

[013] WO 02/09966 A1 discloses a transmission for a four-wheel-drive vehicle, 

in which an input shaft is connected to a planetary gearset. Here, the planetary 
gearset is made as a three-shaft planetary gearset, such that an annular gear 
wheel is in active connection with the input shaft, a solar gear wheel with a first 
drive output shaft and the planetary carrier with a planetary gear system and with 
another drive output shaft of the transmission. The planetary gear system 
comprises three solar gear wheels and three planetary gears each of which 
meshes with one of the solar gear wheels, which are made integrally with one 
another and have a common planetary carrier. The planetary carrier of the 
planetary gear system and one of its solar gear wheels are each in active 
connection with a brake. These brakes are connected to a force supply and are 
operated independently of one another and controlled by an electronic control 
device. A plurality of sensors are connected to the electronic control device, 
whose signals are received by the electronic control device and converted into 
corresponding control signals for the two clutches. Depending on the control of the 
two clutches, the initial speed and the torque transmitted to the front axle, and the 
drive output speed of the planetary gear system and the torque transmitted to the 
rear axle, are adjusted. 

[014] However, these all-wheel distributor systems known from the prior art have 

the drawbacks that variable distribution of the torque can only be carried out to a 
limited extent and that they are of elaborate design. Owing to their elaborate 
structure, such all-wheel distributor systems have large overall dimensions and, 
therefore, take up considerable space. Furthermore, the known all-wheel 
distributor systems are disadvantageously characterized by large inherent weight 
and high manufacturing costs. 

[015] Accordingly, the purpose of the present invention is to make a transmission 

device for a drive train of a vehicle available, which is of simple construction and 
can be manufactured inexpensively, and a method for controlling a transmission 
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device with which the degree of distribution of a drive torque between two drive 
output shafts can be varied according to need. 

[016] Accord i ng to the i nvent i on these object i ves are achieved by a transm i ss i on <• 

device having the character i st i cs of c l aim 1 , a method for controll i ng and regu l ating <• 

a transm i ss i on dev i ce hav i ng the character i stics of c l aim 1 3, and a drive train with <• 

the character i st i cs of claim 17. <• 



[017] SUMMARY OF THE INVENTION «• 

[018] With the transmission device of the invention for distributing a drive torque 

to at least two drive output shafts with at least two planetary gearsets each having 
at least three-shafts, in which a respective first shaft of a planetary gearset is 
connected to a drive input shaft and a respective second shaft of a planetary 
gearset constitutes one of the drive output shafts, a drive torque can be distributed 
variably between several driven axles of a vehicle or between two drive wheels of 
a driven vehicle axle according to need and in a manner that depends on the 
operating situation. Furthermore, the transmission device is of simple structure 
and can be produced inexpensively. 

[0 1 9] This is achieved by having a respective third shaft of the planetary gearsets 

in active connection with a brake, so that the degree of distribution of the drive 
torque between the two drive output shafts can be varied as a function of the 
transfer capacities of the brakes. 

[020] The method for controlling and regulating the transmission device, 

according to the invention described above, reduces power losses compared with 
the all-wheel systems known from prior practice, in which a drive torque can be 
distributed variably between several drive vehicle axles or between two drive 
wheels of a driven vehicle axle by virtue of frictional shift elements. For this 
purpose, to distribute a drive torque of the driving engine between the two output 
shafts of the transmission device, which can optionally be connected respectively 
to a driven vehicle axle of a motor vehicle or to a respective drive wheel of a driven 
vehicle axle, the transfer capacities of the two brakes are adjusted in such a 
manner that one of the brakes is engaged and the transfer capacity of the other 
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brake is varied between a lower limiting value and an upper limiting value, the 
latter corresponding to engagement of the brake. 

[021] According to the invention, with the procedure a drive torque or rotary 

torque can be continuously varied between the two drive output shafts of the 
transmission device of the invention. One of the two brakes in each case are kept 
in an engaged condition involving no loss while the other brake is operated in the 
open condition, in a slipping condition or in the engaged condition in order to 
distribute the drive torque between the two output shafts. 

[022] In the vehicle drive train, according to the invention hav i ng the 

characterist i cs of cla i m 17 , the use of the transmission device accord i ng to the 
invention in a longitudinal drive train between two driven vehicle axles and/or in a 
transverse drive train of a driven vehicle axle to distribute a drive torque in the 
longitudinal direction of the vehicle and/or in the transverse direction of the vehicle, 
makes it possible to distribute a drive torque, as necessary, and in relation to the 
operating situation, between several driven vehicle axles and/or between two drive 
wheels of a driven vehicle axle. 

[023] BRIEF DESCRIPTION OF THE DRAWINGS 

[024] Other advantages and advantageous design features of the i nvention 

emerge from the claims and from the example embod i ments whose princ i p l es are 
descr i bed below 

[024] The invention will now be described, bv way of example , with reference to 

the drawing accompanying drawings in which [[shows]]: 
[025] FIG. 1 is a basic layout of a transmission device according to the invention; 

[026] FIG. 2 is a gear layout of a transmission device according to the invention 

configured as an axle differential, such that the active connection between the two 

planetary gearsets comprises two brakes; 
[027] FIG. 3 is a gear layout of a transmission device according to the invention 

configured as a longitudinal distributor differential, whose active connection 

between the two planetary gearsets comprises two brakes; 



-6- REDLINE VERSION 

[028] FIG. 4 is a gear layout of a transmission device as in FIG. 3, such that the 

active connection is configured with an additional, third planetary gearset which 
can be engaged; 

[029] FIG. 5 is a graphical representation of a relationship between the transfer 

capacities of the brakes shown in FIGS. 2 to 4 and the degree of distribution of a 
drive torque between two output shafts of the transmission device according to the 
invention; 

[030] FIG. 6 is a schematic representation of a drive train of an all-wheel vehicle 

in which, for the longitudinal distribution of a drive torque between two driven 
vehicle axles a controlled clutch, and for the transverse distribution of the fraction 
of the drive torque supplied to a driven vehicle axle, a transmission device 
according to the invention are provided; 

[031] FIG. 7 is another example embodiment of a drive train, in which a 

transmission device according to the invention is provided for transverse 
distribution; 

[032] FIG. 8 is a third example embodiment of a drive train, in which a 

transmission device according to the invention is provided for the longitudinal 
distribution and a controlled differential lock for the transverse distribution of a drive 
torque; 

[033] FIG. 9 is a fourth example embodiment of a drive train, in which longitudinal 

distribution of a drive torque is effected by a transmission device according to the 
invention and transverse distribution of a drive torque by an open differential, and 

[034] FIG. 10 is a fifth example embodiment of a drive train, in which both the 

longitudinal and the transverse distribution of a drive torque are effected by a 
transmission device according to the invention. 

[035] DETAILED DESCRIPTION OF THE INVENTION 

[036] Referring to FIG. 1, a basic layout of a transmission or transmission 

device 1 is shown, which can be used as a differential in the power path of a drive 
train of a vehicle between a main gearbox and the driven axles of the vehicle for 
the longitudinal distribution of a drive torque from a drive engine between at least 
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two driven vehicle axles or in a power path of at least one of the driven vehicle 
axles for the transverse distribution of part of a drive torque delivered to a driven 
vehicle axle between two drive wheels of the vehicle axle. 

[037] The transmission 1 is configured with a first planetary gearset 2 and a 

second planetary gearset 3 which, depending on the respective application 
concerned, can be made as minus, plus, bevel gear or sequential planetary 
gearsets. In each case, a first shaft 4, 5 of the two planetary gearsets 2, 3 is 
connected to a drive input shaft 6, which constitutes a transmission output shaft 
of a main gearbox (not shown) of the drive train. In each case, second shafts 7 
or 8 of the two planetary gearsets 2, 3, respectively, constitute drive output shafts 
of the transmission 1 , which are in active connection either with the driven vehicle 
axles or with the drive wheels of one vehicle axle. A third shaft 9 of the first 
planetary gearset 2 and a third shaft 10 of the second planetary gearset 3 are 
connected to one another via an active connection 11. 

[038] The active connection 11 is designed such that an operating-status- 

dependent torque of the third shaft 9 of the first planetary gearset 2 or of the third 
shaft 10 of the second planetary gearset 3, depending on an operating status of 
the third shaft 10 of the planetary gearset 3 or of the third shaft 9 of the first 
planetary gearset 2, can be supported in such a manner that, if a difference in 
speed occurs between the output shafts 6, 7, by virtue of the active connection 1 1 , 
a torque that influences the speed difference is applied to the planetary gearsets 
2 and 3 or to the respective third shafts 9 and 10 thereof. 

[039] For this purpose the active connection H can be configured in the manner <- 

described in greater detail below alternatively or in combination with a speed 
inversion between the two shafts 9 and 10 in active connection with one another, 
a continuously variable transmission ratio device, with a torque source to increase 
or reduce a torque on at least one of the two shafts 9 and 1 0 in active connection 
with one another, and/or a third planetary gearset. 

[040] FIG. 2 shows a gear layout of a first example embodiment of the 

transmission 1, according to the invention, whose basic layout is represented in 
FIG. 1. A drive torque of the drive input shaft 6 is transferred by a first bevel 
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gear 12 to two annular gear wheels 13, 14 of the two planetary gearsets 2 and 3 
connected one after another, which constitute the two first shafts 4 and 5 of the 
two planetary gearsets 2 and 3 represented only schematically in FIG. 1. 
From there on, the drive torque of the input shaft 6 is transferred to the planetary 
gear wheels 1 5 and 1 6 engaged with the two annular gear wheels 1 3 and 1 4, each 
mounted to rotate on a web 17 or 18 and which drive the two webs 17 and 18 by 
virtue of their rolling movement in the annular gear wheels 1 3 and 14. In turn, the 
two webs 17 and 18 of the planetary gearsets 2 and 3 are connected to the two 
drive output shafts 7 and 8, so that the drive torque transmitted via the first bevel 
gear 12, the two annular gear wheels 13 and 14, the planetary gear wheels 15 
and 16 and the webs 17 and 18, reaches the two output shafts 7 and 8. 

[041 ] In addition, the planetary gear wheels 1 5 and 1 6 of the planetary gearsets 2 

and 3 mesh respectively with the solar gear wheels or the third shafts 9 and 10 of 
the planetary gearsets 2 and 3, which are each in active connection with a 
respective brake 1 9 and 20 by way of which, when the transfer capacity is adjusted 
appropriately, in each case a torque can be supported by a housing 21 of the 
transmission device 1 . 

[042] This means that the active connection 1 1 , represented in FIG. 1 , is realized 

in the example embodiment of the transmission device 1, represented in FIG. 2, 
by the two brakes 19 and 20 and the transmission housing 21, such that the two 
brakes 19 and 20 can be controlled by a separate control unit or by the 
transmission control element of the transmission device 1 . 

[043] In the present case the two brakes 19 and 20 each constitute ways for 

applying a torque or a source of torque to increase or reduce a torque on at least 
one of the two shafts 9 and 10 in active connection with one another, in such a 
manner that depending on the torque applied by the brakes on the active 
connection 11, the drive torque introduced from the drive input shaft 6 into the 
transmission device 1 is divided variably between the two output shafts 7 and 8. 

[044] The design of the active connection 1 1 with the two brakes 1 9 and 20 as a 

torque source offers the possibility, depending on the operating status, of applying 
a respective braking torque to the two solar gears 9 and 10 of the two planetary 
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gearsets 2 and 3 in active connection with one another in such a manner that, 
for example, when there is a speed difference between the two output shafts 7 
and 8, an equalization action of the transmission 1 between the two output shafts 7 
and 8 is reduced. In other words, by way of the two brakes 1 9 and 20 a controlled 
torque reduction on the two solar gears or third shafts 9 and 10 of the two 
planetary gearsets 2 and 3 in active connection with one another can be effected, 
for example, to counteract any oversteering or understeering while driving round 
a bend by reducing the speed difference between the drive wheels of a driving axle 
effectively and in a simple way. 

[045] In addition, the sensitivity of a vehicle to side winds can be improved by 

controlled adjustment of a speed difference between the two drive output shafts 
and so therefore between two drive wheels of a vehicle axle. 

[046] FIG. 3 shows another example embodiment of a gear layout of the 

transmission 1 according to the invention. The gear layout of the transmission 1 , 
shown in FIG. 3, constitutes a longitudinal distributor differential in which the active 
connection 1 1 between the third shaft 9 of the first planetary gearset 2 and the 
third shaft 1 0 of the second planetary gearset 3 is again realized by way of the two 
brakes 19 and 20 that can be supported on the housing. 

[047] Referring to FIG. 4, a gear layout of a further embodiment of the 

transmission device 1, according to the invention, is shown in which the active 
connection 1 1 consists of two power paths parallel to one another. A first power 
path is formed by a third planetary gearset 23 which, in the present case, can be 
engaged in the force flow of the transmission 1 by way of a claw-type clutch 22. 
The second power path consists of the two brakes 19, 20, respectively, connected 
with the solar gear 9 of the first planetary gearset 2 and the solar gear 10 of the 
second planetary gearset 3 which, in the engaged condition, fix the two solar 
gears 9 and 1 0 of the planetary gearsets 2 and 3 relative to the transmission 
housing and the transmission housing 21. If the two brakes 19 and 20 are both 
engaged at the same time, all differential action of the transmission 1 is completely 
prevented and the two output shafts 7 and 8 run at the same speed. 
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[048] When the claw clutch 22 is open, the control method of the two brakes 19 

and 20, illustrated in FIG. 5, enables the degree of distribution of the drive torque 
between the two output shafts 7 and 8 to be varied between 0% and 100% and, 
to reduce power loss, one respective brake 19 or 20 is preferably operated in the 
engaged condition and the respective other brake 20 or 19 is operated between 
a completely released and a completely engaged condition. 

[049] The third shaft or solar gear 10 of the second planetary gearset 3 is 

connected to an annular gear wheel 24 of the third planetary gearset 23 and the 
third shaft or solar gear 9 of the first planetary gearset 2 is coupled with a third 
shaft or solar gear 25 of the third planetary gearset 23. Between the annular gear 
wheel or first shaft 24 of the third planetary gearset 23 and the solar gear 25 of the 
third planetary gearset 23 are rolling a plurality of planetary gears, two of 
which 26A and 26B are shown in FIG. 4, these being mounted on a planetary 
carrier or second shaft 27 of the third planetary gearset 23 arranged fixed to the 
housing. 

[050] When the brakes 19 and 20 are both open and, at the same time, the claw 

clutch 22 is engaged, then depending on a basic distribution of the transmission 1 
the drive torque transferred by the drive input shaft 6 into the transmission device 1 
is distributed to the two output shafts 7 and 8. The degree of the basic distribution 
is determined by the ratio of the number of teeth on the annular gear wheel 24 to 
the number of teeth on the solar gear 25 of the third planetary gearset 23. As a 
function of a braking torque applied from the brake side by the brake 19 or the 
brake 20 multiplied by a factor of a ratio between the teeth number on the annular 
gear wheel 4 of the first planetary gearset 2 or on the annular gear wheel 5 of the 
second planetary gearset 3 and the teeth number on the solar gear 9 of the first 
planetary gearset 4 or the solar gear 10 of the second planetary gearset 5, 
the basic degree of distribution can be continuously varied in the direction of an 
upper or a lower limiting value of the degree of distribution. 

[051] FIG. 5 shows three very schematic variations, of which a first 

variation gb_19 is the variation of the transfer capacity of the first brake 19 
between a lower limiting value W(u) and an upper limiting value W(o). Another 
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variation gb_20 is that of the transfer capacity of the second brake 20, which 
corresponds with the variation gbM 9 of the first c l utch brake 1 9. A third variation «• 
vt is a graphical representation of the variation of a degree of distribution of the 
drive torque between the two drive output shafts 7 and 8 as a function of the 
variations gb_19 and gb_20 of the transfer capacities of the brakes 19 and 20. 
[052] At Point I where the transfer capacity of the first brake 19 corresponds to 

the lower limiting value W(u), in essence no torque is supported in the housing 21 
of the transmission 1 by virtue of the first brake. At the same time, the transfer 
capacity of the second brake 20 is set at the upper limiting value W(o), at which 
the second brake is engaged. In this operating condition of the two brakes 29 
and 20, the entire drive torque of an engine or the transmission output torque of 
a main gearbox is transferred to the output shaft 7 connected with the first 
planetary gearset 2. 

[053] In the range between the Point I and a Point II in the diagram of FIG. 5, 

the transfer capacity of the second brake 20 undergoes controlled and regulated 
adjustment in such a manner that the second brake 20 is engaged. At the same 
time, the transfer capacity of the first brake 19 is changed from its lower limiting 
value W(u) at which it transfers no torque to the housing 21 of the transmission, 
towards the direction of the upper limiting value W(o) of the transfer capacity. This 
means that the transfer capacity of the first clutch brake 1 9 is steadily increased 
in the range between Point I and Point II. In consequence, the degree of 
distribution of the drive torque between the two output shafts 7 and 8 changes, 
since as the transfer capacity of the first brake 1 9 increases, an increasing fraction 
of the drive torque is transferred to the output shaft 8 connected to the second 
planetary gearset 3. 

[054] In an operating condition of the transmission 1 which corresponds to Point II 

of the diagram in FIG. 5, when both brakes 19 and 20 are engaged, there is a 
defined degree of distribution of the drive torque between the two output shafts 7 
and 8. 

[055] In a range between the Point II and Point III in the FIG. 5 diagram, 

the transfer capacity of the first brake 19 undergoes regulated and controlled 
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adjustment in such a manner that the first brake 19 is engaged. At the same time, 
the transfer capacity of the second brake 20, starting from the upper transfer 
capacity limiting value W(o) at which the second brake 20 is engaged, is reduced 
steadily towards the lower limiting value W(u) of the transfer capacity at which the 
second brake 20 supports essentially no torque in the housing 21 of the 
transmission 1 . 

[056] As can be seen in FIG. 5, the variation vt of the degree of distribution of the 

drive torque between the two output shafts 7 and 8 increases with progressive 
reduction of the transfer capacity of the second brake [[41]] 20 up to its maximum 
value at Point III, where the drive torque is transferred completely to the output 
shaft 8 connected to the second planetary gearset. 

[057] By way of the two controlled and regulated brakes 19 and 20 the possibility 

is provided of distributing the drive torque, according to need, in a continuous and 
efficiency-optimized manner between the two output shafts 7 and 8. The control 
and regulation procedure for the two brakes, according to the invention described 
above, improves efficiency because one of the two brakes 19 or 20 is always 
operated in the engaged condition and free from slip, while the other brake 20 
or 19, respectively, is operated with a speed difference that corresponds to a drive 
power distribution in the drivetrain which depends on the operating situation. By 
virtue of this operating strategy, frictional losses can be minimized with all the 
advantages of an all-wheel drive controlled by a frictional shift element. 

[058] In addition, there is the possibility of synchronizing the claw clutch 22 by 

way of the two brakes 19, 20 and incorporating the third planetary gearset 23 in 
the force flow of the transmission 1, so that there is a preferred basic degree of 
drive torque distribution between the two output shafts 7 and 8, which is available 
with low losses apart from the frictional losses occurring in the teeth of the third 
planetary gearset 24. 

[059] FIG. 6 to FIG. 10 shows a schematic representations of a number of variant 

embodiments of a drivetrain 28 of a motor vehicle, in which, for the longitudinal or 
transverse distribution of the drive torque in the drivetrain 28, one of the 
embodiments described earlier of the transmission device 1 is combined with 
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various other devices, represented only pictographically, for distributing a drive 
torque in the longitudinal direction of a vehicle between two driven vehicle axles 
or in the transverse direction of the vehicle between two drive wheels of a vehicle 
axle. With the help of the device for distributing a drive torque in the drive train, 
it should be possible, especially in critical driving situations, to produce a suitable 
distribution of the drive torque so that propulsive traction is maintained at the 
driven axles or drive wheels of a vehicle or so that drive-stabilizing action can be 
taken, if necessary. 

[060] The drive trains [[42]] 28,. shown in FIG. 6 to FIG. 1 0, each have two driven «• 

vehicle axles 29, 30, in the present case the axle 29 being a front axle and the 
axle 30 being a rear axle of a vehicle. 

[061] Referring to FIG. 6, the drive train 28 comprises for the longitudinal 

distribution of a drive torque between the two vehicle axles 29 and 30 a 
continuously adjustable clutch 31 , for transverse distribution at the front axle 29 an 
open differential 32 of known type, and for transverse distribution at the rear 
axle 30 a transmission device 1 configured according to the invention or an overlap 
transmission. 

[062] The drive train 28 in FIG. 7 differs from the example embodiment of the 

drive train 28 in FIG. 6 in that, for the longitudinal distribution of a drive torque 
between the front axle 29 and the rear axle 30, a device 32 is provided which, 
when there is a speed difference between the front axle 29 and the rear axle 30, 
builds up a hydraulic pressure by way of a pump system 32A with which frictional 
elements of a disk clutch 32B that can be brought into mutual frictional 
engagement can be acted upon in such a manner that a speed-difference-reducing 
torque can be applied to the two respective axles 29 and 30, while when the 
speeds are equal the pressure build-up is virtually zero. 

[063] In the drive train 28 of FIG. 8, the longitudinal distribution of the drive torque 

between the front axle 29 and the rear axle 30 is effected by a transmission 1 , 
configured according to the invention, and the transverse distribution of the fraction 
of the drive torque supplied to the front axle 29 by an open differential 33. 



-14- REDLINE VERSION 

The transverse distribution of the fraction of the drive torque supplied to the rear 
axle 30 is effected by a controlled differential lock 35 of known type. 

[064] Referring to FIG, 9, a drive train 28 is shown in which, for driving 

stabilization and free torque distribution between the front and rear axles 29, 30 . <• 
an overlap transmission 1 is integrated, configured according to the invention, 
which is combined with brake engagement applicable on individual wheels. The 
brake engagement is symbolically represented graphically in FIG. 9 by the arrows 
indexed 34. For transverse distribution, open differentials are provided in the 
power trains of each of the vehicle axles 29 and 30. 

[065] In the drive train 28, represented in FIG. 10, an overlap transmission, 

configured according to the invention, is arranged both in the longitudinal drive 
train and in the power train of the rear axle 30. This provides the advantageous 
possibility of continuously varying a degree of distribution of the drive torque 
between the two vehicle axles 29 and 30, as necessary, and depending on the 
operating situation and distributing the fraction of the drive torque delivered to the 
rear axle 30 between the two drive wheels of that axle, again as necessary, and 
depending on the operating situation. The fraction of the drive torque delivered to 
the front axle 29 is distributed by an open differential. 

[066] Clearly, it is open to the judgment of those with knowledge of the subject to 

configure the drive train of a vehicle in the longitudinal power train and in the 
power trains in the transverse direction of the vehicle of both vehicle axles with a 
transmission device according to the invention. This provides the advantageous 
possibility of adapting the drive torque between all the drive wheels of the drive 
train in accordance with the driving situation at the time. 
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Reference numerals 

1 transmission device, transmission 

2 first planetary gearset 

3 second planetary gearset 

4 first shaft of the first planetary gearset, annular gear wheel 

5 first shaft of the second planetary gearset, annular gear wheel 

6 drive input shaft 

7 second shaft of the first planetary gearset, drive output shaft 

8 second shaft of the second planetary gearset, drive output shaft 

9 third shaft of the first planetary gearset 

10 third shaft of the second planetary gearset 

1 1 active connection 

12 bevel gear 

1 3 annular gear wheel of the first planetary gearset 

14 annular gear wheel of the second planetary gearset 

1 5 planetary gearwheels of the first planetary gearset 

16 planetary gearwheels of the second planetary gearset 

1 7 web of the first planetary gearset 

1 8 web of the second planetary gearset 

19 first brake 

20 second brake 

21 transmission housing 

22 claw-type clutch 

23 third planetary gearset 

24 annular gear wheel of the third planetary gearset 

25 solar gear of the third planetary gearset 

26A, B planetary gearwheels of the third planetary gearset 

27 planetary carrier of the third planetary gearset 

28 drive train 

29 vehicle axle, front axle 
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30 vehicle axle, rear axle 

31 controlled clutch 

32 device 

32A pump system 

32B disk clutch 

33 open differential 

34 arrow 

35 controlled differential lock 



vt degree of distribution of the drive torque between the drive output shafts 
**** # 

gb_J9 variation of the transfer capacity of the first brake 
gb_[[41]] 20 variation of the transfer capacity of the second brake 
W(u) lower limiting value of the transfer capacity of the brakes 
W(o) upper limiting value of the transfer capacity of the brakes 



